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Central hypothalamic-pituitary-adrenal (HPA) axis is activated by the ultraviolet B radiation. 
C Skobowiat and AT Slominski Pathology and Laboratory Medicine, University of Tennessee 
Health Science Center, Memphis, TN
Hypothalamic-pituitary-adrenal (HPA) axis is the main regulatory algorithm maintaining body 
homeostasis after stress challenge. Ultraviolet B (UVB) is the skin-specific stressor, which is able 
to induce neuroendocrine changes not only in the skin, but also in distant organs. The goal of this 
project was to evaluate a role of UVB radiation in regulation of the HPA axis activity with the use of 
hypophysectomized (Hypox) mice. Intact and Hypox females of C57 BL/6 in telogen were shaved 
and irradiated with 400 mJ/cm2 of UVB waveband. Following 12 and 24 h time of exposure, plasma, 
skin, brain and adrenals were collected and extracted for RNA, peptides/proteins, and steroids or 
fixed for immunohistochemistry (IHC). Expression of the crucial components for HPA axis activation 
[corticotropin-releasing hormone (CRH), urocortin (Ucn), β-endorphin (β-END), adrenocorticotropin 
(ACTH) and corticosterone (CORT)] has been measured. Cutaneous UVB radiation led to increased 
CRH, Ucn, β-END, ACTH and CORT plasma levels in intact animals. Hypox mice followed this 
pattern but only partially. There was no increase in ACTH and CORT plasma levels in Hypox mice 
after UVB treatment, except of increased CRH in paraventricular nucleus of hypothalamus and of 
CRH with Ucn in plasma. Only intact animals showed increased expression of mRNAs coding 
melanocortin receptor 2 (Mc2R) as well as of Star and Cyp11b1 in adrenal glands. However, the 
“cutaneous HPA axis” was maintained and stimulated in both animal groups after UVB exposure. 
UVB irradiated skin expressed higher levels of CRH (by IHC), and of Ucn, β-END and CORT both 
at gene and peptide levels. In conclusion, UVB radiation stimulates both local and central HPA 
axis activity in mice leading to increased concentrations of immunosuppressive CORT in plasma. 
The UVB-activation of central HPA axis is dependent on pituitary, since Hypox animals showed 
lack of stimulation of plasma levels of ACTH and CORT.    
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Epidermal IGF signalling regulates UV-induced inflammatory responses and regeneration 
MD Akyuz,1 B Schumacher2 and C Niessen1 1 Department of Dermatology, University of 
Cologne, Koln, Germany and 2 CECAD, Cologne, Germany
The skin is a multilayered epithelium that protects organisms from external challenges such as UV 
radiation. UV-induced persistent DNA damage is a primary cause for carcinogenic mutations and 
tumour permissive systemic immune suppression. Previously we have shown that epidermal loss 
of IGF-1R signalling reduced proliferative potential and antagonized hyperplasia induced by a car-
cinogenic stimulus. Here we asked how epidermal IGF-1R signalling regulates acute and long term 
UVB response using mice with an epidermal specific deletion of the IGF-1R (IGF-1Repi-/-). Although 
these mice have a thinner epidermis, UVB irradiation did not result in an increased amount of DNA 
damage. However, IGF-1Repi-/- mice were more susceptible to UVB-induced apoptosis. Surpris-
ingly, despite this initial increase in cell death, UVB radiation induced an enhanced and sustained 
hyperproliferative response in IGF-1Repi-/- mice compared to control, as judged by interfollicular 
epidermal thickness and BrdU positive cells. This is in contrast to the requirement of IGF-1R during 
epidermal development when loss of IGF-1R counteracts growth and proliferative potential. Further 
investigation showed an increased and prolonged inflammatory response as judged by increased 
numbers of macrophages and neutrophils in the dermis. Since newborn IGF-1Repi-/- mice showed 
increased total P53 protein levels and P53 is known to regulate inflammation in other systems, we 
next asked whether adult IGF-1Repi-/- also had increased P53 levels. Immunofluorescence analysis 
revealed an increase in nuclear P53 levels in IGF-1Repi-/- mice. To examine if the increased nuclear 
P53 is responsible for the enhanced hyperproliferation and inflammation in IGF-1Repi-/- mice, we 
crossed P53 floxed and IGF-1R floxed mice with the K14-Cre mice. Combined epidermal inactiva-
tion of P53 and IGF-1R-/- counteracted the prolonged epidermal hyperproliferative and inflammatory 
response. Our data indicate that loss of epidermal IGF-1R signalling controls the UVB induced 
hyperproliferative and inflammatory response via regulation of p53 activity.    
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Nicotinamide replenishes cellular energy and enhances DNA repair in UV-irradiated human 
melanocytes and keratinocytes 
D Damian, B Kim, B Thompson and G Halliday Dermatology, University of Sydney, Sydney, 
NSW, Australia
Nicotinamide (vitamin B3) prevents UV-induced immunosuppression and reduces premalignant 
keratoses and possibly nonmelanoma skin cancer in Phase 2 clinical trials. As a precursor of nicoti-
nanide adenine dinucleotide (NAD+), nicotinamide plays a central role in cellular energy pathways. 
To determine nicotinamide’s effects on DNA repair, we incubated human HaCaT keratinocytes and 
normal human keratinocytes and melanocytes with and without nicotinamide and then exposed 
the cells to solar-simulated UV radiation. Using an unscheduled DNA synthesis (UDS) assay, we 
found enhanced DNA repair after irradiation in all cell types (each n=6; p<0.03; one way ANOVA). 
Cells were also irradiated with and without nicotinamide, then allowed to undergo DNA repair 
before being fixed and stained for oxidative DNA damage (8-oxo-2’-deoxyguanosine; 8oxoG). 
Nicotinamide significantly increased 8oxoG repair in irradiated HaCaTs, normal keratinocytes and 
melanocytes (each n=6, p<0.05, repeated measures ANOVA). We also assessed the effect of a highly 
selective inhibitor of NAD+ production, FK866, on DNA repair (UDS) in keratinocytes and primary 
human melanocytes. FK866 significantly reduced the ability of nicotinamide to enhance DNA 
repair in each cell type (both p=0.02, n=6, one way ANOVA), suggesting that its protective effects 
occur by preventing UV-induced ATP loss. To confirm this, we used a Seahorse Bioscience Glycol-
ysis Stress Test to monitor the effects of nicotinamide and UV irradiation on cellular metabolism. 
HaCaT keratinocytes were incubated for 24h with these treatments, and then irradiated. Glycolysis, 
represented by extracellular acidification rate, was monitored in real time 2 hours post-irradiation. 
UV reduced glycolysis by 33% (p<0.001), whilst nicotinamide increased glycolysis by 24% (UV 
vs Nicotinamide+UV p<0.01; n=20, two-way ANOVA). Nicotinamide is nontoxic and inexpensive 
and is a promising agent for skin cancer chemoprevention.    
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Lipid oxidation patterns and -kinetics in keratinocytes under senescence-promoting stress
M Narzt,1 I Nagelreiter,1 S Karner,2 J Grillari,3 K Figlak,2 M Filzwieser,1 V Bochkov,4 
E Tschachler2 and F Gruber1 1 Dermatology / CD-Lab Skin Aging, Medical University of 
Vienna, Vienna, Austria, 2 Dermatology, Medical University of Vienna, Vienna, Austria, 3 
CD-Lab Skin Aging, BOKU, Vienna, Austria and 4 Vascular Biology, Medical University of 
Vienna, Vienna, Austria
Oxidation of lipids and proteins is a manifestation of aged skin and potentially causative for age-re-
lated aesthetic decline and pathology. Extrinsic oxidative stress generates reactive lipid oxidation 
products. Polyunsaturated fatty acids of phospholipids (PL) are easily oxidized by stressors that 
promote skin aging, and the resulting lipid mediators elicit stress responses. To study in keratino-
cytes, which oxidation products are generated upon UV stress and to study kinetics of intrinsic and 
extrinsically added oxidized PL, we performed lipidomic analysis. We applied a novel HPLC-tan-
dem-MS method and quantified over 500 PUFA-PL oxidation products in KC immediately and 24 
hours after irradiation with 40J/cm2 UVA-1. We also performed analysis of global mRNA expression 
and of selected cyto/chemokines and stress response enzymes on protein level. Studying the PL 
kinetics, we found,unexpectedly, that immediately after UVA-1 radiation PL containing esterified 
dicarboxylic acids show higher accumulation than PL hydroperoxides and –hydoxides. Levels of 
dicarboxylic acid containing PL returned to baseline after 24h, while significantly increased PL-hy-
droxide levels persisted. Exogenously added UV-oxidized PL initially underwent rapid oxidation and 
chain shortening, whereas after 24 hours a massive increase of F and E,I,D class PL-Isoprostanes 
was detected. The transcriptomic and proteomic profiling of the stressed KC performed in parallel 
indicated that part of the observed changes in the lipid profile after 24h would be compatible with 
the transcriptional modulation of enzymes regulating prostanoid metabolism, like prostaglandin F 
synthase. As isoprostanes and isoprostane containing PL are correlated to aging (also of the skin), the 
modulation of isoprostane levels by UVA may be a novel mechanism contributing to photoageing.   
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3D-Human dermis equivalent as in vitro biological platform for in vitro assessment of 
photodamage 
S Scamardella,1 G Imparato,1 F Urciuolo,1 PA Netti,1 M Bimonte,2 F Apone,2 G Colucci2 
and C Casale1 1 Center for Advanced Biomaterials for Health Care@CRIB, Istituto Italiano di 
Tecnologia, Naples, Italy and 2 Arterra Bioscience/Vitalab, Naples, Italy
In this study we validated our 3D-human dermis equivalent (3D-HDE), as an in vitro biological 
platform to study ECM modification under simulated solar exposure and as screening platform for 
testing cosmetic agents. 3D-HDE has been realized by means of a tissue engineering bottom-up 
approach. Due to endogenous and three-dimensional features of this tissue model is possible to 
analyze structure, composition and ECM assembly, tissue remodeling due to damage and photo-pro-
tective action of active compound. Samples have been investigated by Multiphoton Microscopy 
(MPM), immunofluorescence analyses (IF) and histological analyses. Second harmonic generation 
(SHG) imaging has been exploited to assess modification in endogenous collagen assembly with and 
without UV irradiation. Texture analysis has been performed by Grey Level Co-occurrence Matrix on 
the SHG images in order to assess the correlation length (LC) a parameters indicating the coarsening 
degree of the collagen matrix. The results revealed that 3D-HDE UVA irradiated suffered a strong 
disappearance of fibroblasts; nuclei with irregular morphology and ECM alterations. Furthermore, IF 
test showed an up-regulation of both MMP-1 and MMP-9 and histological analyses by Picro Sirius 
Red staining showed a decrease of both mature and immature collagen. According to literature 
data on photoaged skin, 3D-HDE UVA irradiated showed an increase in Lc respect to control, it 
means that collagen degeneration causing change in textural features of collagen matrix. Moreover, 
active compound tested as photoprotectans show reduce the damage due to UV irradiation both 
at cellular and ECM level. Taken together these results highlight that our model is unique in the 
capability to recapitulate in vitro relevant phenomena occurring in the native dermis during human 
daily life such as chronic exposure to sunlight.    
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A Novel Molecular Mechanism of Photorejuvenation in Photodynamic Therapy Based on 
Fibroblast-Keratinocyte Interaction 
S Kim,1 Y Kim2 and Y Kim1 1 Department of Dermatology, Ajou University School of 
Medicine, Suwon, Republic of Korea and 2 Department of Biochemistry, Ajou University 
School of Medicine, Suwon, Republic of Korea
The photoaging of the skin is characterized by wrinkles, mottled pigmentation, telangiectasia and 
malignancies due to the effects of long-term UV exposure. Photodynamic therapy (PDT) is a ther-
apeutic modality for cutaneous malignant and premalignant condition. Recently, several clinical 
studies reported that the PDT has photorejuvenation effects on the aged skin. In the previous 
report, which is examined direct effect of PDT on fibroblast (FB), PDT induced increase of matrix 
metalloproteinase (MMP)-3 and collagen type Iα through prolonged activation of extracellular sig-
nal–regulated kinase (ERK). Increased MMP-3 may induce breakage of old collagen and allow new 
collagen synthesis. In this study, we investigated molecular mechanism of photorejuvenation after 
PDT focused on interaction between keratinocyte (KC) and FB. The “low level PDT” condition was 
used for PDT therapy to the KC and FB. FBs were stimulated with the KC-conditioned medium taken 
after PDT. Various kinds of cytokines in the supernatants of KC were evaluated by enzyme-linked 
immunosorbent assay (ELISA). The mRNA level of MMPs, transforming growth factor (TGF)-β and 
collagen type Iα in the FB were determined by real-time polymerase chain reaction (PCR). After 
stimulating FB with KC-conditioned medium taken after PDT, the mRNA of MMP-1 was decreased 
and the mRNA of collagen type Iα were increased compare to control. However, MMP-3 and TGF-β 
were not significantly changed. Among the FB stimulating cytokines, a significant elevation of 
interleukin (IL)-1α, IL-6, tumor necrosis factor (TNF)-α level in KC supernatants was noted after PDT 
compared with the untreated controls. TGF-β was not significantly altered after PDT. In conclusion, 
PDT induced new collagen synthesis may be mediated not only by direct effect of PDT on FB but 
also by indirect effect of PDT on FB through cytokines from KC such as IL-1α, IL-6 and TNF-α.   
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A Novel XPA gene mutation resulting in trace level of XPA expression in an elderly XP-A 
patient without neurological abnormalities
S Moriwaki,1 Y Takahashi,2 S Nakamura,2 Y Nakazawa3 and T Ogi3 1 Dermatology, Osaka 
Medical College, Takatsuki, Japan, 2 Innovative Beauty Science Laboratory, Kanebo Cosmetic 
Inc., Odawara, Japan and 3 Molecular Medicine, Atomic Bomb Disease Institute, Nagasaki 
University, Nagasaki, Japan
Xeroderma pigmentosum (XP) is a rare photosensitive genodermatosis with defective post-UV DNA 
repair. Clinically XP patients have pigmentary abnormalities and a very high incidence of skin 
cancers. There are genetically different seven nucleotide excision repair (NER) deficient complemen-
tation groups (A through G) and translesion DNA synthesis (TLS) deficient form (XP variant). More 
than 50% of the Japanese XP patients are the severest form of XP, XP group A (XP-A) and all of the 
XP-A patients have XP - related neurological abnormalities caused by unknown pathogenesis. Here 
we found a very unusual Japanese case of XP-A. The patient, 69-year-old female (XP46HM) was 
referred to our department for an assessment of a SCC on her lip with mild cutaneous XP features. 
Neither neurological nor ocular abnormalities were detected. Cultured cells from the patient are 
hypersensitive to killing by UV and the level of the cells of post-UV unscheduled DNA synthesis 
was 11% of normal cells. The impaired host cell reactivation was corrected only by expression 
of wild type XPA. Genetic analysis showed a novel homozygous c.529G>A mutation (p.D177N) 
in exon4 of XPA gene in XP46HM. Interestingly, this genetic change resulted in 29 bp deletion in 
XPA mRNA in 3’ site of exon 4 causing missplicing, nonsense-mediated XPA mRNA decay (NMD) 
and no detectable XPA protein by Western blot analysis, while a very little existence of intact XPA 
mRNA was confirmed by XPA cDNA RFLP analysis. These findings suggest that the very mild form 
XP symptoms without neurological problems in the XP-A patient (XP46HM) may be associated with 
extremely small quantity of functional XPA mRNA escaped from missplicing and NMD.    
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Action spectrum of melanoblast activation for vitiligo-dedicated UV therapy
M Nakamura, K Torii, S Muramatsu, R Kubo, E Nishida and A Morita Department of Geriatric 
and Environmental Dermatology, Nagoya City University Graduate School of Medical 
Sciences, Nagoya, Japan
The efficacy of ultraviolet (UV) therapy for vitiligo is widely known. Popular devices for UV therapy 
were originally designed for the treatment of other skin diseases, e.g., psoriasis. The most effective 
wavelength and most suitable intervals of irradiations for inducing pigmentation in vitiligo treat-
ment, however, are unclear. The number of melanocytes decreases in affected vitiligo lesions. 
We hypothesized that melanoblast-to-melanocyte maturation is important for repigmentation of 
vitiligo lesions and investigated which wavelength most effectively induces melanoblast maturation 
using a multiwavelength irradiation spectral apparatus. A cloned cell line, NCCmelb4, derived 
from mouse neural crest cells was used in this study. NCCmelb4 cells are immature melanocyte 
precursors, ‘melanoblasts’, as they are positive for tyrosinase-related protein-1, tyrosinase-related 
protein-2, and KIT (the receptor for stem cell factor), but are negative for tyrosinase. We used this 
cell line and examined the maturation using monochromatic UV irradiation ranging from 280 to 
380 nm in 10-nm increments using a multiwavelength irradiation spectral apparatus. Tyrosinase 
expression was measured by real-time polymerase chain reaction at 48 h after irradiation. Tyrosi-
nase activation (melanoblast-to-melanocyte maturation) significantly increased, bimodal peaking 
at 310 nm and 360 to 370 nm among UV range. We compared how tyrosinase activity changes 
between 24, 48 or 72 h intervals of third-consective irradiations. The interval for the most suitable 
irradiation was 24 h. We are currently investigating the effects of supplemental substances or con-
ditions. (4-(3-Chloro-phenyl)-pyrimidin-2-yl)-(4-trifluoromethyl-phenyl)-amine (VAF347), the aryl 
hydrocarbon receptor agonist, enhanced the melanoblast-to-melanocyte maturation significantly 
upon the stimulation of UVB 310 nm irradiation. These findings will help to determine the most 
suitable method of UV radiation for treating vitiligo.    
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Activation of mammalian target of rapamycin and its downstream signaling components 
in psoriatic skin and its downregulation by 8-methoxypsoralen plus ultraviolet A therapy 
Nitesh P. Shirsath1, Gerlinde Mayer1, Tej P. Singh1, and Peter Wolf 1 1Research Unit for 
Photodermatology, Department of Dermatology and Venereology, Medical University of 
Graz, Graz, Austria
NP Shirsath, G Mayer, TP Singh and P Wolf Department of Dermatology and Venereology, 
Research Unit for Photodermatology, Graz, Austria
Mammalian target of rapamycin (mTOR) signaling has emerged as a major effector molecule of cell 
proliferation and differentiation. Phosphorylation of S6K, the downstream protein of mTOR, regu-
lates cell growth via the subsequent phosphorylation of the S6 ribosomal protein which correlates 
with an increased mRNA translation. Psoriatic keratinocytes exhibit features of disturbed cell growth 
and differentiation and abnormalities of the mTOR pathway. Thus the question arises, whether 
mTOR signaling plays a role in the pathogenesis of psoriasis. In the present study, we used paraffin 
sections from untreated and 8-methoxypsoralen plus UVA (PUVA)-treated K5.hTGF-β1 transgenic 
mice with psoriatic skin phenotype and wild type controls to determine the activation status of 
mTOR signalling. We performed immunohistochemistry analysis of back and ear skin of the mice 
to detect phosphorylated levels of mTOR, phospho-S6 ribosomal protein and epidermal growth 
factor receptor (EGFR). We found that mTOR and its downstream signaling pathway were strongly 
activated particularly in epidermis. The phosphorylated levels of the S6 ribosomal protein were 
highly intense from stratum corneum to basal layer in diseased mice while mTOR was activated in 
both normal and diseased skin. In the PUVA-treated group the phospho-S6 ribosomal protein was 
significantly reduced while phosphor mTOR expression was unaffected, indicating their diverse 
function in manifestation of psoriasis. To our knowledge, this is the first report that has showcased 
that mTOR signaling is downregulated by PUVA therapy. This downregulation may be crucial for 
PUVA’s mode of action.    
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Akt kinase and BAD protein level variation in apoptosis induced by photodynamic therapy 
with Indium phthalocyanine 
M Tampa,1 C Matei,1 S Georgescu,1 R Ion,2 C Constantin3 and M Neagu3 1 Dermatology, 
“Carol Davila” University of Medicine and Pharmacy, Bucharest, Romania, 2 ICECHIM, 
Bucharest, Romania and 3 Immunobiology, “Victor Babes” National Institute, Bucharest, 
Romania
Photodynamic therapy (PDT) is a modern approach in dermatology, directed to killing tumoral 
cells mainly by apoptosis induction. Indium phthalocyanines are novel photosensitisers for PDT. 
Numerous cellular proteins are involved in PDT-inducted apoptosis. Akt kinase is a serine/thre-
onine-specific protein kinase involved in various intracellular processes, amongst which the phos-
phorylation of BAD (Bcl-2 associated death promoter) at serine residues 136 and 112, which leads 
to BAD cytosolic sequestration by the 14-3-3 familiy of proteins, with subsequent inhibition of 
apoptosis. Akt activation requires its phosphorylation at both threonine Thr308 and serine Ser473 
residues. We aimed to assess the alteration in the level of these two proteins in the apoptosis 
induced by PDT with Indium (III) phthalocyanine chlorine In(III)PcCl in dysplastic oral keratinocytes 
(DOK) from standardized cell line. DOK cells were incubated with In(III)PcCl for 24 hrs (37°C, 5% 
CO2) and subsequently irradiated with He-Ne laser (632.8 nm). Protein levels were analysed using 
protein microarray, with a commercial kit array of standardised antibodies able to detect both 
phosphorylated/unphosphorylated forms of proteins involved in apoptosis; slides were read using 
a microarray fluorescent scanner (532 nm). We have observed a decrease in the level of Akt kinase 
phosphorylated at Thr308 and Ser473, accompanied by a 5-fold increase in the level of BAD protein 
dephosphorylated at serine 136 and 112; quantitative changes observed were significant (p<0.05). 
The decrease in the level of phosphorylated BAD parallels the decrease of the level of phosphor-
ylated Akt kinase. These results plead for BAD protein and Akt kinase involvement in DOK cells 
apoptosis induced by PDT with In(III)PcCl and contribute to establishing the theoretical basis for the 
effects of PDT using In(III)PcCl, leading to potential new applications of PDT in dermato-oncology.   
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Analysis of photoaging in mice with impaired epidermal antioxidant defense using in vivo 
multiphoton microscopy 
K Lörincz,1 A Bánvölgyi,1 D Haluszka,1 N Gyöngyösi,1 R Szipöcs,2 D Márton,1 M Wlaschek,3 
K Scharffetter-Kochanek,3 S Kárpáti1 and NM Wikonkal1 1 Department of Dermatology, 
Venereology and Dermatooncology, Semmelweis University, Budapest, Hungary, 2 Institute 
for solid state physics and optics, WIGNER Rcp, Budapest, Hungary and 3 Department of 
Dermatology and Allergic Diseases, University of Ulm, Ulm, Germany
Photoaging is the skin aging process through frequent exposure to oxidative stress inducing UV 
radiation. It is characterized by both dermal (elastosis) and epidermal changes (achantosis). The 
manganese superoxide dismutase is vital in elimination of oxygen radicals in all organs. Its com-
plete lack leads to postnatal lethality of experimental animals. Mice deficient for MnSOD only in 
their epidermis are viable, however showing an impaired antioxidant defense. We investigated the 
effects of extensive PUVA therapy on epidermally homozygous MnSOD knockout mice compared 
to animals with normal enzyme activity. We aimed to follow the progression of photoaging through 
visible changes on and in the skin, latter with using multiphoton laser microscopy as a novel tool 
for in vivo pathology. Our intention was to observe differences in photoaging of the two groups as a 
result of increased oxidative stress. We performed multiple in vivo multiphoton microscopic analyses 
during therapy plus ex vivo laser microscopic and histological analyses at end of the treatment. 
Wrinkling and skin thickening were also measured and statistically compared among animals with 
various genotypes. In vivo multiphoton microscopy demonstrated an increased rate of collagen deg-
radation in MnSOD deficient mice. Ex vivo analyses verified our findings, both techniques showed 
achantotic epidermis and more destructed collagen structures in knockout animals. The degree of 
wrinkling and thickening of the skin was also significantly higher in the knockout group compared 
to wild type animals. Our results suggest that MnSOD is necessary to protect skin against increased 
oxidative stress; therefore, in its absence, photoaging is notably augmented and accelerated. This 
also indicates the significant role of epidermis in the photoaging process.    
478
Assessment of photoaging protection of the association of “Retinaldehyde, Pretocopheryl 
glucopyranosyl and Glycylglycine oleamide” in both in vitro and ex vivo skin models 
D Bacqueville, P Bogdanowicz, M Haure, L Duprat, N Castex-Rizzi, H Duplan and S Bessou-
Touya Pierre Fabre Dermo Cosmetique, Toulouse, France
The aim of this study was to evaluate the anti-aging properties of a combination of 3 active ingre-
dients: Retinaldehyde (RAL, a retinoid), Pre-tocopheryl glucopyranosyl (Pretoco, an anti-oxidant) 
and Glycylglycine oleamide (OGG, an inhibitor of glycation). Their efficacy was evaluated on both 
UVA-irradiated human dermal fibroblasts and skin explants. Our results clearly showed that 48 
h after UVA irradiation, the expression of mRNA coding for elastic fibers (Elastin, Fibrillin 1 and 
2, Fibulin 1 and 2, and Lysyl oxidase-like 2), ECM proteins (type I collagen, nidogen 1, syndecan 
4, versican) and proteins involved in cellular-MEC interactions (talin 1, tensin 1, paxillin) were 
strongly reduced. Furthermore, we have also showed that addition of RAL (1μM) + Pretoco (10μM) 
+ OGG (1 μM) reduced totally or partially effects of UVA (ex: elastin: +485%, fibulin 1: +458%, 
versican: +94%, talin 1: +111%...). An ex vivo photodamaged human skin model confirmed that 
UVA strongly desorganizes the elastic network especially the elastin and fibrillin-rich fibers in 
the in papillary dermis. In contrast to a placebo, a RAL+Pretoco+OGG formulation application 
efficiently protected skin and well preserved the elastic system from UVA damage. Thus, the com-
bination of RAL+Pretoco+OGG presented anti-aging properties on both in vitro and ex vivo skin 
models and was able to prevent UVA-induced photoaging, suggesting that it may be useful for 
the development of new anti-aging dermo-cosmetic products. P Bogdanowicz and D Bacqueville 
contributed equally to this work    
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Controlled heliotherapy as option for psoriasis treatment
A Lesiak,3 J Narbutt2 and J Krzyscin1 1 Institute of Geophisics, Polish Academy od Science, 
Warsaw, Poland, 2 Department of Dermatology, Medical University of Lodz, Lodz, Poland 
and 3 Department of Dermatology, Medical University of Lodz, Lodz, Poland
The frequent problem with psoriatic patients is that they stop treatment after initial exposures in 
the medical cabinet.We propose that they could continue rest of the phototherapy during sunny 
hours near noon at their private premises. A system for such self-controlled antipsoriatic sunbathing 
is elaborated. The weather conditions in Poland allow the antipsoriatic heliotherapy in the warm 
sub-period of the year. The heliotherapy schedule is to mimic mean daily and cumulative doses 
obtained by patients during the whole body exposures in the medical cabinet according to the 
antipsoriatic practice used in the Medical University of Łód. There is high probability (>90%) that 
during 30 days (between 15.05-15.09) there will be enough strong UV radiation to get series of 
daily exposures equivalent to that received in the medical cabinet. The individual antipsoriatic 
heliotherapy course is arranged by patients themselves based on the output of the simple and 
low-cost hand held personal meters measuring UV index. The personal meters allow to decide by 
a psoriatic patient himself whether the intensity of solar UV at a heliotherapy site is enough strong 
to start or to continue heliotherapy. UV index should be at least 3 to start the heliotherapy. Various 
examined personal meters correctly identify such conditions in more than 90% of all cases. The 
sunbathing could be stopped for the lower UV intensity and the duration of the sunbathing needs to 
be compensated for such moments. To help a patient with planning next day sunbathing we prepare 
a numerical prognostic model (results available on web pages) to inform of optimal starting time 
and necessary sunbathing duration at any site in Poland. Self-controlled sunbathing may be more 
effective than standard in-door therapy as the psychological stress usually involved with medical 
treatment will be not present during individual heliotherapy.    
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Development of a skin aging index by using an analysis of mitochondrial DNA deletion 
B Oh, Z Zheng and K Chung Dermatology, Severance hospital, Seoul, Republic of Korea
Mitochondrial DNA (mtDNA) mutations are causatively associated with photo-ageing and are used 
as biomarkers of UV exposure. Recently, analysis of 4977-bp and 3895-bp mtDNA deletion has 
been found to be related to photoaging. However, there have been scarce reports focusing on the 
relationship between mtDNA damage and clinical skin ageing index in Asian subjects with Fitzpat-
rick skin type IV-V. The aim of this study is to propose a highly reliable skin aging index using an 
analysis of mitochondrial DNA deletion in the Asian population. For this purpose, we performed 
4977 and 3895 bp mtDNA deletion quantification using a specific real-time polymerase chain 
reaction assay from 10 male and female subjects’ dermis in their 20’s, 30’s, 40’s, 50’s, 60’s, and 
70’s. In addition, we also compare the degree of mtDNA damage with macroscopic aging index such 
as SCINEXA (Score for Intrinsic and Extrinsic skin Ageing). The results show a statistical increase of 
the level mtDNA deletion with increasing age of the donor(p<0.001) and a significant correlation 
with SCINEXA. These data suggest that the evaluation of 3895 and 4977 mtDNA deletion in the 
skin can be used as a skin aging index.    
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Effect of cyclobutane pyrimidine dimer on gene expression is mediated by activation of c-Jun 
kinase in UVB irradiated human keratinocytes 
G Boros,1 E Miko,1 H Muramatsu,2 D Weissman,2 E Emri,1 G van der Horst,3 I Horkay,1 
K Karikó,2 G Emri1 and ÉVA Remenyik1 1 Department of Dermatology, Faculty of Medicine, 
University of Debrecen, Debrecen, Hungary, 2 University of Pennsylvania, Philadelphia, PA 
and 3 Erasmus University Medical Center, Rotterdam, Netherlands
Major biological effects of ultraviolet B (UVB) radiation are attributed to cyclobutane pyrimidine 
dimers (CPDs), the most frequently formed deleterious DNA photolesions. So far, it has been elusive 
how generation of CPDs leads to changes in gene expression and cell function. CPD-photolyase 
can quickly restore DNA integrity by directly cleaving CPDs in response to photoreactivating light. 
Recently, we established an experimental model in which transfection of keratinocytes with lipo-
fectamine-complexed, pseudouridine-modified mRNA (Ψ-mRNA) encoding CPD-photolyase leads 
to >90% reduction of CPDs. Such model system is suitable to distinguish between UVB-induced 
CPD-dependent and -independent events. Microarray analysis of this model system helped to iden-
tify two cell cycle regulatory genes, p15INK4b and CCNE1 that are uniquely induced by CPDs. In 
the present study, we searched for the signaling pathways involved in induction of p15INK4b and 
CCNE1. Western blot analysis of cells exposed to inhibitors of JNK, Akt and p38MAPK provided 
evidence that UVB-induced upregulation of p15INK4b and CCNE1 is dependent on JNK activation. 
Nevertheless, increase of their mRNA and protein levels was restored in UVB-irradiated keratino-
cytes transfected with CPD-photolyase Ψ-mRNA in response to photoreactivation as demonstrated 
by qRT-PCR and Western blot. These results demonstrate CPD dependency of JNK signaling in medi-
ating p15INK4b and CCNE1 expression after UVB irradiation, thus confirming close relationship of 
JNK activity to the DNA damage responses. The presented novel mRNA-based experimental platform 
provides opportunities to gain deeper insight into pathogenesis of UVB-mediated skin diseases.   
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Efficacy of a dietary supplement versus placebo on skin protection after UV exposure
A Gueniche,1 D Philippe,3 P OyetakinWhite,2 M Lam,2 P Bastien,1 M Renouf,3 I Castiel,1 
L Breton,1 E Baron2 and K Cooper2 1 LOREAL RESEARCH INNOVATION, Aulnay sous bois, 
France, 2 Case Western Reserve University, cleveland, OH and 3 Nestle research center, 
Lausanne, Switzerland
The immunosuppressive effect of UV is well known and is evidenced by inhibition of contact 
hypersensitivity (CHS) reactions after allergen application on a skin site exposed to UV. Recent 
studies indicate that probiotics have many immunomodulatory functions in the gut and skin. Lac-
tobacillus johnsonii (La1, NCC533) is a probiotic that was isolated by Nestlé Research Center and 
has shown potential in maintaining the skin’s defense mechanisms, regulating the immune system 
and enhancing recovery from photo-induced damage. We aimed to evaluate the effect of dietary 
La1 supplementation on UV suppression of CHS response to dinitrochlorobenzene (DNCB). This 
was a double-blind randomized controlled trial. Caucasian males 20-40 years old, FST II-III were 
enrolled in the study and randomized into 1 of 2 groups. Subjects took a daily dose of either placebo 
(maltodextrin) or La1 formulated as a 10g powder (1x109 CFU) that was dissolved in water. After 
8 weeks of intake, UV exposure via 1 kW solar simulator with WG320/1.5 and UG11/1 filters was 
performed on the upper buttock (2 MED), followed 2-3 days later by DNCB sensitization. DNCB 
challenge was performed 2 weeks later on the arm. Both skin fold thickness and visual evaluation of 
CHS (NACDG scoring) were performed. 98 men completed the study, (48 placebo, 48 La1). The 2 
groups were comparable in age, FST and baseline MED. Both placebo and La1 were well tolerated 
orally. There was a significant difference in the CHS response between the 2 groups in the subjects 
who received 2 MED, in favor of the La1 group, indicating the capacity of La1 to protect against 
UV suppression of skin immune responses.    
483
Establishment of iPS cells from XPA patients as a new tool for its mechanistic analysis
C Shimizuhira,1 H Yokota,1 S Moriwaki,2 Y Yoshida,3 Y Miyachi,1 S Yamanaka3 and 
K Kabashima1 1 Dermatology, Kyoto University, Kyoto, Japan, 2 Dermatology, Osaka 
Medical Collage, Takatsuki, Japan and 3 Kyoto University, Kyoto, Japan
Xeroderma pigmentosum group A (XPA) is a rare autosomal recessively inherited disorder, which 
has a defect in nucleotide repair. Clinical manifestation is characterized by sensitivity to sunlight, 
and various neurological abnormalities. Currently, more investigation is needed to clarify the patho-
genesis of XPA, such as how neurological abnormality is induced. Recently, patient-specific induced 
pluripotent stem cells (iPS cells) have been introduced to study its underlying mechanisms. In this 
study, we generated iPS cells from dermal fibroblasts of XPA patients (XPA iPS cells) by reprogram-
ming with episomal vectors. We confirmed that the XPA iPS cells expressed the human embryonic 
stem cell markers. Initially we have demonstrated that XPA iPS cells were much more sensitive 
to UV-induced DNA damage than those from healthy donors. To analyze cellular UV sensitivity, 
colony-forming ability was examined. The colony counts of XPA iPS cells were decreased than 
control cells after UV irradiation. In addition, UV irradiation promote apoptotic XPA iPS cells. 
These findings suggest that high sensitivity to UV in XPA skin fibroblasts were reproduced even in 
iPS cells. Consistently, high UV sensitivity of XPA iPS cells was by compensated by overexpressing 
XPA protein to XPA iPS cells. These results indicate that overexpression of XPA protein overcomes 
impaired DNA repair after UV irradiation in XPA. Then we applied the serum-free embryoid body-
like culture to induce neural cells using XPA iPS cells and observed polysialylated isoforms of 
neural cell adhesion molecule expression. These findings suggest that XPA iPS cells may provide a 
useful tool for elucidating the pathogenesis of XPA, especially for neurodegeneration, and for the 
development of iPS cell-based therapies for XPA.    
484
Evaluation of a new sunscreen formulation protecting the skin against solar radiation-induced 
oxidative stress from ultraviolet to infrared spectral ranges 
D Bacqueville,1 M Martina,2 J Chiabrando,1 L Duprat,1 H Dromigny,1 V Perier,1 S Bessou-
Touya,1 J Lademann2 and H Duplan1 1 Pharmacologie in vitro, Pierre Fabre Dermo-
Cosmétique, Toulouse, France and 2 Dermatology Venerology and Allergology Department, 
Center of Experimental and Applied Cutaneous Physiology, Berlin, Germany
Sunscreens are becoming widely used to prevent sunburn around the world. Recently, we developed 
a new broad-spectrum UVB+A photoprotective system, a patented association of 4 filters that has 
been shown to prevent solar radiation-induced DNA damage and apoptosis. Since this SPF50+ 
formulation also contains tocopheryl glucoside (TG), a vitamin E precursor, the aim of this study was 
to evaluate its efficacy to protect skin from oxidative stress in both the ultraviolet (UV) and visible/
infrared (VIS/IR) spectral ranges of the solar light. The UV irradiation of a reconstructed human epi-
dermis with a dose of 16.5 J/cm2 revealed a strong decrease of the antioxidant peptide glutathione 
(GSH). GSH depletion was detected by a luminescent assay 4h after UV exposure, persisted 24h, 
and correlated to the induction of the caspase 3/7 activity. Topical sunscreen application at 2 mg/
cm2 allowed to maintain GSH pool and tissue integrity in irradiated skin affording an almost com-
plete UV photoprotection. The VIS/IR irradiation of ex vivo porcine ear skin showed a significant 
radical formation in this solar wavelength range as assessed by electron paramagnetic resonance 
spectroscopy using a test radical (EPR technique). Sunscreen revealed a medium radical protection 
factor (RPF) value of 45x1014 radicals/mg and had the highest antioxidant properties as compared 
to placebo without sunfilters and TG or formula with TG only (RPF 10 and 15, respectively). It also 
presented high scattering properties and decreased the radical production in the skin after VIS/
IR irradiation (41% versus 23% for placebo). Thus, the new sunscreen formulation provides skin 
protection against oxidative stress covering the entire solar spectrum from UV to IR, and may be 
useful for the development of new suncare products.    
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Green fluorescent protein chromophore derivative prevents skin photodamage 
N Wu,1 T Lee,2 S Wang3 and C Hung4 1 Department of Dermatology, Mackay Memorial 
Hospital, Taipei, Taiwan, 2 Department of Urology, Mackay Memorial Hospital, Hsinchu, 
Hsinchu City, Taiwan, 3 Graduate Institute of Basic Medicine, Fu Jen Catholic University, 
New Taipei City, Taiwan and 4 School of Medicine, Fu Jen Catholic University, New Taipei 
City, Taiwan
Recent environmental and climate changes have increased the risks of solar damages in skin. Solar 
ultraviolet (UV) light can cause various skin damage such as cell death, photoaging and even 
carcinogenesis in skin. The epidermal keratinocyte is the major and outermost cell exposed to UV 
irradiation and is vulnerable to UV-induced injuries. In this study, we tried to evaluate the protective 
effects of a kind of green fluorescent protein (GFP) chromophore derivative, 4-chlorobenzyldene-1, 
2-dimethylimidazolinone (called TC-22) on UVA- and UVB- induced skin damage. We used HaCaT 
keratinocyte as the in vitro cell model and zebrafish (Danio rerio) as the in vivo animal model 
to investigate the potential effects of TC-22 on UVA- and UVB-induced harmful responses. We 
found that TC-22 could obviously decrease UVA-induced cell death of HaCaT but mildly attenuate 
UVB-induced cytotoxicity. Dissection of the UVA-induced signaling pathways revealed that TC-22 
could suppress activation of JNK. Reduction of UVA-induced cleavage of caspase 3 and sub-G1 cell 
population by TC-22 was also observed. In zebrafish study, we showed that UVA irradiation could 
decrease the hatching rate of eggs, survival rate of embryos, heart beats of embryos, and increase 
the pigmentation of larvae. Pretreatment of TC-22 could significantly reverse the UVA-induced 
reduction of hatching of eggs and heart beats of embryos and also lowered the UVA-induced melanin 
production in zebrafish. Taken together, we demonstrate that GFP chromophore derivative, TC-22, 
can reduce the UV-induced damage in both epidermal keratinocytes and zebrafish, which suggests 
that GFP chromophore derivative, TC-22, can be developed as a potential photochemoprotetive 
agent in the future.    
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Heliotherapy in psoriasis as one of the therapeutic options
J Narbutt,1 A Lesiak1 and J Krzyscin2 1 Department of Dermatology, Medical University 
of Lodz, Lodz, New Caledonia and 2 Institute of Geophysics, Polish Academy of Science, 
Warsaw, Poland
The antipsoriatic effectiveness of artificial UV light has been supported by many authors. Now-
adays, the climate therapy is carried out rather sporadically; only at a very few southern holiday 
resorts (e.g. the Dead Sea, the Canary Islands). We examine extended record of the exposure data 
from the cabinet therapy by TL-01 tube to introduce one unit of the UV dose for psoriasis healing, 
standard antipsoriatic dose (SAPD), that can be used for planning antipsoriatic heliotherapy at any 
site. The data used consist of the time series of daily doses taken during 20 whole body exposure 
sessions for 93 patients in age between 23 and 85 years old. The daily exposure stabilizes around 
1 J/cm2 approximately on the tenth day of the phototherapy course. After next ten exposures the 
final daily exposure reaches ~1.2-1.3 J/cm2. For some patients it appears that the maximum dose 
at the end of the exposure sessions should be as high as ~2.5 J/cm2. This 1 J/cm2 is converted 
to the antipsoriatic effective dose of 317.9 mJ/m2 using the TL-01 lamp irradiance spectrum and 
the antipsoriatic action spectrum. We propose that the daily exposure of 317.9 mJ/m2 represents 
1 SAPD. A mathematical model is built to evaluate periods of the year with adequate solar UV 
radiation for psoriasis healing in Poland. The heliotherapy schedule is to have 3 h sunbathing 
in upright or lying body position between 9 GMT and 12 GMT for 20 days to mimic daily and 
cumulative doses obtained by patients during the whole body exposures in the medical cabinet. 
In the period 15 May-15 September there is high probability (>90%) that during 30 days there will 
be enough strong UV radiation to get series of 20 daily solar exposures above 1 SAPD. Thus such 
climatotherapy could be an alternative to the full course of the indoor treatment by TL-01 tubes for 
a few months per the year in any central European country.    
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Histological study of skin thermal injury to 1,927-nm thulium fractional laser irradiation 
in a pig model
I Kwon,1 Y Choi,2 J Lee,3 U Yeo4 and G Park5 1 Seoul 365mc obesity hospital, Seoul, Republic 
of Korea, 2 Department of Pathology, Dongtan Sacred Heart Hospital, Medical School, 
Hallym University, Hwaseong, Republic of Korea, 3 Department of Dermatology, Kangdong 
Sacred Heart Hospital, Hallym University College of Medicine, Seoul, Republic of Korea, 
4 S & U Dermatologic clinic, Seoul, Republic of Korea and 5 Department of Dermatology, 
Dongtan Sacred Heart Hospital, Hallym University College of Medicine, Hwaseong, Republic 
of Korea
Previous clinical studies of the 1,927-nm fractional thulium fiber laser have demonstrated its 
effectiveness in the treatment of pigment disorders and photoaging. However, there have not yet 
been studies on the histologic responses to varied parameters of 1,927-nm thulium fractional laser 
treatment. The present study sought to analyze changes in histologic appearance immediately 
after 1,927-nm fractional laser sessions at varied parameters. The dorsal skin of a Yucatan mini pig 
was mapped, and 1,927-nm fractional laser treatments were delivered to the mapped test sites at 
varied parameters, with or without skin drying. The immediate histologic changes were analyzed 
to determine the effects of skin drying and various laser parameters including power, duration, and 
stacking on the dimensions of the treated zones. Individual laser-treated zones at each treatment 
parameter showed a well-dened, trapezoid-shaped dermoepidermal cleft, with the shorter base 
located in the upper epidermis and the longer base in the dermoepidermal junction. The clefts were 
surrounded by denatured regions within the epidermis and upper dermis, but the overlying stratum 
corneum remained relatively intact. Skin drying and treatment stacking significantly increased the 
depth and area of dermal denaturation. Longer treatment duration increased epidermal damage at 
low-power levels and increased dermal denaturation more prominently at high-power levels. At 
any given energy level, alteration of the treatment power and duration made no significant changes 
to the above effects. In summary, laser-induced histologic changes were most prominent at the 
dermoepidermal junction, and energy level was the most significant parameter in determining 
laser-tissue interactions.    
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In vitro resistance to PUVA and PUVA-interferon alpha-2b treatment 
DG Naym, E Biskup and R Gniadecki Department of Dermatology, Bispebjerg Hospital, 
Copenhagen NV, Denmark
Psoralen plus ultraviolet A (PUVA) and PUVA plus interferon alpha-2b (IFNα) therapy is used as a 
treatment for mycosis fungoides (MF). It is well established that PUVA causes DNA strand cross-link-
ing and lymphoma cell death. However, some patients do not respond adequately to the treatment. 
To further investigate the mechanism of PUVA and IFNα effects in vitro we created a continuous 
IFNα resistant subline (Myla2000R) by culturing a MF cell line, Myla2000, with increasing doses of 
IFNα over a period of two months. Cellular viability measured by propidium iodide (PI) exclusion 
of Myla2000R after treatment showed an increase in viability by 50% compared to Myla2000, 
with no significant difference between PUVA and PUVA plus IFNα treatment, indicating a possible 
link between IFNα and resistance to PUVA. Depletion of tumor necrosis factor alpha (TNFα) with 
Infliximab (Remicade) slightly enhanced cell death following treatment in both Myla2000 and 
Myla2000R. The role of TNFα is therefore not linked to resistance and may be a useful approach 
to circumvent resistance to PUVA. Interferon gamma (IFNγ) was shown to increase the efficiency 
of PUVA in Myla2000, but to a lesser extent than that of IFNα at same concentrations. Viability 
of Myla2000R treated with PUVA plus IFNγ did not differ from that of PUVA or PUVA plus IFNα. 
Since IFNα and IFNγ do not share the same receptor, these results suggest that resistance to PUVA 
plus IFNα is not due to loss of IFNα receptor or IFNγ receptor. Baseline levels of H2AX was found 
to be higher in Myla2000R compared to that of Myla2000. However, levels of phospho-H2AX in 
response to DNA damage caused by PUVA and PUVA plus IFNα was lower in Myla2000R compared 
to Myla2000. In addition, levels of p53 after PUVA and PUVA plus IFNα treatment was higher in 
Myla2000 compared to Myla2000R. These results suggest that resistance to PUVA is either linked 
to a compromised DNA damage response, or resistance to the DNA damage itself.    
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In vivo assessment of potential carcinogenicity of multi-photon microscopy as the function 
of wavelength in the near-infrared range
D Haluszka,1 K Lörincz,1 R Szipocs,2 N Gyöngyösi,1 A Bánvölgyi,1 A Keszeg,1 S Kárpáti1 and 
NM Wikonkal1 1 Dermatology, Venerology and Dermatooncology, Semmelweis University, 
Budapest, Hungary and 2 Wigner Research Centre for Physics, Institute for Solid State Physics 
and Optics, Budapest, Hungary
Multi-photon laser scanning microscopy is widely used for in vivo 3D cell level imaging of biological 
samples using different ultrashort pulse laser sources operating in the red, near-infared wavelength 
range (670-1300nm). This technique allows high-resolution imaging of deeper layers of the skin 
by multiphoton excitation of natural chromophores of the epidermis and dermis such as keratin, 
melanin, collagen, elastin or metabolic coenzymes NADH and FAD. The most critical safety concern 
is the possible DNA damage during imaging due to multi-photon excitation. These putative DNA 
lesions are similar to those caused by ultraviolet irradiation that results in formation of cyclobutane 
pirimidine dimers (CpD). In our study, we investigated the carcinogenic damage to DNA using 
various wavelengths in the red, near-infrared spectral range. In contrast to previous studies on cell 
cultures, freshly excised murine back skin samples were irradiated at different laser wavelengths 
ranging from 720 to 1030 nm. Following the irradiation the samples were fixed in formalin and 
embedded in paraffin then the DNA damage was evaluated by fluorescent-labeled antibodies 
against cyclobutane pyrimidin dimers. We addressed the question whether the laser wavelengths 
currently used for two-photon imaging of the basal cell layer (NADH, 760 nm) and SHG imaging 
of the collagen (800 nm) content of the skin are hazardous for the DNA that may eventually lead to 
the formation of basal cell carcinoma or melanoma. We were able prove our theory that the longer 
the excitation wavelength the lower the risk of DNA damage is in multiphoton imaging, the fact 
that might call for new multi-photon imaging strategies.    
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MED testing and photosensitivity in mice are related to the genetic background 
N Gyöngyösi,1 K Lörincz,1 D Haluszka,1 T Filkorn,2 J Németh,2 S Klára,1 S Kárpáti1 
and NM Wikonkal1 1 Dermatology, Semmelweis University, Budapest, Hungary and 2 
Ophthalmology, Semmelweis University, Budapest, Hungary
Experimental irradiation with UV light of murine skin is a popular and frequently used method 
for proving photosensitivity in case of various genetic diseases, modeling skin carcinogenesis or 
verifying photoprotective effects of different compounds. However, when the literature is looked 
closely, doses of UV radiation and the mouse strains used in such experiments show marked 
differences. A variation in the genetic background of mice could influence photosensitivity since 
they interfere with pigmentation or hair cycle of animals. Doses in publications are often given as 
fractions or multiples of minimal erythema doses (MEDs) found in earlier publications that were not 
necessarily determined for the given strain. Our aim was to standardize the method of measuring 
photosensitivity in commonly used mouse strains. From this reason, we irradiated animals with 
the Multitester device, which is routinely used for assessing MED in humans before phototherapy. 
We applied a set of increasing doses of UVB at 6 sites on dorsal skin while neighboring areas 
were covered with UV non-permeable tapes. We used hairless and hair possessing mice, as well 
as mice with different pigment status and coat color. Reactions to different doses of UV radiation 
were analyzed 48 hours after treatment with various methods: 1. clinical evaluation of erythema 
and edema, 2. measurement of skin thickness with caliper and 3. ultrastructural analyses with in 
vivo ultrasound, imaging, optical coherence tomography and histopathology. Data were statistically 
compared among animals with different genotypes. Our findings showed that there are significant 
differences in erythema and edema formation in examined mouse strains compared to each other 
and to phenomenon’s what we observe on humans. According to this, our work could serve as a 
starting point for choosing the right type of mouse and radiation for these kinds of experiments.   
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Phenolic acids and their effect on skin antioxidant defence system
M Pasikowska,1 K Bazela,1 B Szczepanik,1 J Szczepanowska,2 M Wieckowski,2 J Walczak,2 
A Wojtala,2 M Bejtka,2 R Debowska1 and J Duszynski2 1 Centre for Science and Research, 
Cosmetic Laboratories Dr Irena Eris, Piaseczno, Poland and 2 Laboratory of Bioenergetics and 
Biomembranes, Nencki Institute of Experimental Biology PAS, Warsaw, Poland
UV radiation is the main exogenous factor in the aging process and cause many skin disorders. 
Oxidative stress promoted by UV leads to changes in skin capillary network, cutaneous modifi-
cations causing collagen fibers alterations, pigmentation disorders, DNA demages as well as skin 
cancer. Nowadays many cosmetic active ingredients are able to prevent and counteract the effects 
of UV rays. Present study was aimed to evaluate in vitro protective effects of six substances from 
the group of phenolic acids (under code names: KR, KK, KC, KS, KP, KSy) on UV-induced stress in 
human skin cells. KB and HaCaT cells were used as a model resembling human keratinocytes, and 
human dermal fibroblasts were grown in standard culture media and conditions. Confluent KB and 
HaCaT cells were exposed to UVB. Cell viability was evaluated with MTT assay. The level of ROS 
in adherent cells was measured without their prior detachment in laser scanning cytometer iCys. 
Intracellular formation of H2O2 was measured with CM-H2DCFDA. Cells were exposed to UVA 
(8 J/cm2) and stained with the appropriate fluorescent dye. The study has shown that the tested 
compounds elicit protective effect on UVB-exposed KB and HaCaT cell viability. The study with 
laser scanning cytometer iCys also revealed that the tested substances modulate reactive oxygen 
species level in human control and UVA-irradiated fibroblasts. However the best protective action 
was obtained for phenolic acid KK. The tested actives show protective capacity against generation 
of reactive oxygen species in skin cell cultures. As ingredients of cosmetic products, they show 
considerable promise as effective agents against aging process.    
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Photodynamic therapy using chlorophyll-a in the treatment of acne vulgaris: A randomized, 
single-blind, split-face study
I Kwon,1 S Ku2 and D Lee3 1 Dermatology, Seoul 365mc Obesity Hospital, Seoul, Republic of 
Korea, 2 Dermatology, Hallym University Sacred Heart Hospital, Anyang, Republic of Korea 
and 3 Dermatology, Seoul National University College of Medicine, Seoul, Republic of Korea
Chlorophyll-a is a novel photosensitizer recently tested for the treatment of acne vulgaris. We 
performed the study to evaluate the clinical efficacy and safety of chlorophyll-a photodynamic 
therapy (PDT) used for acne treatment. Subjects with acne on both sides of the face were included. 
Eight treatment sessions were performed over a 4-week duration. One-half of the face was irradi-
ated using a blue and red light-emitting diode (LED) after topical application of chlorophyll-lipoid 
complex. The other half underwent only LED phototherapy. The lesion counts and acne severity 
were assessed by a blinded examiner. Sebum secretion, safety, and histological changes were also 
evaluated. In total, 24 subjects completed the study. Facial acne improved on both treated sides. 
On the chlorophyll-a PDT-treated side, there were significant reductions in acne lesion counts, acne 
severity grades, and sebum levels compared to the side treated with LED phototherapy alone. The 
side effects were tolerable in all the cases. Histological changes occurring after chlorophyll-a PDT 
include a substantial reduction of pilosebaceous units and dermal inflammatory cell infiltrates, and 
an increase in normal-looking epidermis. We suggest that chlorophyll-a PDT for the treatment of 
acne vulgaris can be effective and safe with minimal side effects.    
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Photodynamic therapy using systemic 5-aminolevulinic acid for MRSA-infected skin ulcers
T Ozawa,1 K Morimoto,1 K Awazu2 and D Tsuruta1 1 Dermatology, Osaka City University 
Graduate School of Medicine, Osaka, Japan and 2 Medical Beam Physics Laboratory, Osaka 
University Graduate School of Engineering, Osaka, Japan
The antimicrobial activity of photodynamic therapy (PDT) is considered to be due to inhibition of 
thymidine synthesis in microbial DNA by oxygen radicals and porphyrin derivatives. PDT is currently 
attracting interest as a new mode of treatment for bacterial infection because resistance does not 
develop. We administered 5-aminolevulinic acid (ALA) intraperitoneally to mice with skin ulcers 
on the back and performed PDT using LED light with a wavelength of 410 nm as the light source. 
We found that wound healing was promoted significantly, as reported below. First, MRSA was 
subjected to PDT with an ALA level of 1.9 mM in the culture medium and irradiation at 50 J/cm2 
(ALA-PDT). The bacterial count declined to 1/105, confirming the antimicrobial effect of ALA-PDT. 
Next, we created 6-mm full-thickness skin defects on the backs of diabetic mice and prepared 2 
groups, which were the MRSA ulcer group (ulcers inoculated with MRSA) and the control ulcer 
group (no inoculation of MRSA). On day 13 after ulcer creation, epithelialization was significantly 
reduced in the MRSA ulcer group compared with the control group. When ALA was administered 
intraperitoneally to some animals from the MRSA ulcer group at a dose of 200 mg/kg and PDT 
was performed with 410 nm LED light at 50 J/cm2, epithelialization was increased and showed no 
significant difference from that in the control group. However, when vancomycin was administered 
systemically to other animals from the MRSA ulcer group, epithelialization was significantly reduced 
compared with that in the control group. Finally, when the MRSA ulcer group received PDT, the 
bacterial count on the ulcer surface was significantly reduced. In conclusion, PDT using systemic 
ALA displayed stronger antimicrobial activity than existing antimicrobial agents and may become 
a useful treatment option for MRSA-infected skin ulcers.    
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Polymorphic light eruption and innate immunity: the role of interleukin-1 family 
S Lembo, A Balato, G Caiazzo, R Di Caprio, M Schiattarella, F Ayala, N Balato and 
G Monfrecola Dermatology, University of Naples Federico II, Naples, Italy
Polymorphic light eruption (PLE) is the most common idiopathic photodermatosis, described as 
a delayed-type hypersensitivity reaction toward a de novo ultraviolet (UV)-induced antigen, yet 
to be identified. The inflammatory pathway found in PLE lesions, with specific cell types and 
mediators, shows the typical pattern of the allergic contact dermatitis (ACD). Nonetheless, despite 
multiple similarities between PLE and ACD, several studies have demonstrated differential response 
to UV-radiation, such as the resistance to UV-induced inhibition of the allergic contact reaction in 
PLE sensitized patients. In a previous study we have analyzed the role of interleukin (IL)-1 family 
members in the immune regulation and inflammatory process of ACD skin lesions. Thereafter, 
given the common features, we hypothesized that IL-1 mediators could have a role also in PLE. Our 
research aimed to asses the expression of these ILs in PLE and to compare it to ACD. 17 patients 
with PLE (mean age 52,8, range 32-73 years) and 10 age and sex matched healthy controls were 
enrolled in the study. History of sun exposure and specific skin reaction was recorded for every 
patients, iterative phototests were performed and blood and lesional skin samples were collected. 
IL-1β, IL-36α, IL-36 β, IL-36γ, IL-33 gene expression was evaluated in PLE skin biopsies and controls 
through RT-PCR. Skin proteins were assessed trough immunohistochemistry assay and circulating 
proteins trough western blot analysis. IL-36α, γ and IL-1β gene expression, similarly to ACD, was 
increased in PLE lesions vs controls, whereas, skin proteins resulted less represented in PLE compared 
to ACD. Interestingly, also circulating IL-36 γ levels were increased in PLE patients compared to 
controls. The increase of IL-1 family pro-inflammatory members in PLE could indicate the activation 
of the local, and perhaps systemic, immune response toward a putative UV-induced neo-antigen 
or toward unspecific cell damage signaling, resulting from the failure of immunesuppression well 
documented in these patients.    
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Protein microarray assessment of molecular apoptotic pathways induced by Photodynamic 
therapy using Gallium substituted phthalocyanine
C Matei,1 M Tampa,1 S Georgescu,1 I Motofei,1 I Nicolae,2 R Ion,3 C Constantin4 and 
M Neagu4 1 Dermatology, “Carol Davila” University of Medicine and Pharmacy, Bucharest, 
Romania, 2 “Victor Babes” Clinical Hospital, Bucharest, Romania, 3 ICECHIM, Bucharest, 
Romania and 4 “Victor Babes” National Institute, Bucharest, Romania
Photodynamic therapy (PDT) is a novel antitumoral procedure that has recently gained an increased 
use in dermato-oncology. Gallium-substituted phthalocyanines are potential candidates for the 
ideal photosensitiser to be employed in PDT. PDT destroys tumoral cells mainly by induction 
of apoptosis. We aimed to investigate, by protein microarray, the molecular signaling apoptotic 
pathways induced by PDT using Gallium phthalocyanine chlorine (Ga(III)PcCl). Cultured dysplastic 
oral keratinocytes from standardised DOK line (Dulbecco’s Modified Eagle Medium with 2 mM 
glutamine, 5μg/ml hydrocortisone, 10% fetal bovine serum) were incubated for 24 hours with 3 μg 
/mL Ga(III)PcCl (37°C, 5% CO2); after irradiation using He-Ne laser (632 nm) for photosensitiser 
activation, the proteins were extracted from the cells and analysed by protein microarray, using a 
commercial kit designed to recognise and measure the level of a wide variety of proteins involved 
in apoptosis and carcinogenesis signaling pathways, labeled with Cy3-Streptavidin. The analysis of 
experimental data revealed a decrease in level of p70S6K protein phosphorylated at the Threonine 
residue in position 411, an increase of of Apoptosis signal-regulating kinase 1 (ASK1) expression, 
and a decrease in level of antiapoptotic proteins Bcl-2 and Bcl-XL; moreover, the level of Raf-1 
serine/threonine kinase phosphorylated at Serine 338 decreased. We have also observed an increase 
of p53 protein level in its phosphorylated form at Serine 46. Our results suggest the activation of 
apoptosis in DOK cells following PDT with Ga(III)PcCl at 3 μg /mL; protein microarray analysis of 
the molecular apoptotic mechanisms activated in DOK cells by PDT with Ga(III)PcCl offers a better 
understanding of the signaling pathways involved in tumoral destruction following photodynamic 
therapy using this phthalocyanine photosensitiser.    
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Rab23 regulates UVB-induced autophagy via ERK/mTOR Signaling Pathway in epidermal 
keratinocytes
M Huang, Q Jian and C Li Department of Dermatology, Xijing hospital, Xi’an, China
Ultraviolet B (UVB) from sunlight is an important environmental factor. Much work have shown 
that UVB can activate autophagy which in turn promotes skin damage and skin cancer formation. 
Autophagy is a conserved cellular process that controls protein and organelle degradation, and has 
essential roles in survival, development and homeostasis. Multiple signaling pathways and GTPases 
have been found to be involved in the regulation of autophagy. In this study, we found that Rab23 
and autophagy levels were increased in human actinic keratoses. And there were co-upregulation 
of Rab23 and autophagy-related protein LC3 and Beclin1 in HaCaT keratinocytes after UVB irradi-
ation. Overexpression of Rab23 enhanced UVB-induced autophagy, while knockdown of Rab23 
resulted in inhibition of autophagy. Furthermore, we investigated the role of Rab23 in regulation of 
extracellular signal-regulated kinase (ERK) and mammalian target of rapamycin (mTOR) pathways, 
which are important signaling pathway of autophagy. The exposure to UVB markedly activated ERK 
and suppressed phosphorylation of mTOR. Overexpression of Rab23 increased ERK phosphorylation 
and decreased mTOR phosphorylation, while knock-out of Rab23 inhibited ERK phosphorylation 
and upregulated mTOR phosphorylation. Interference of ERK attenuated UVB-induced autophagy in 
Rab23 overexpression HaCaT keratinocytes by increasing the expression of mTOR. Taken together, 
our findings indicated that Rab23 is involved in UVB induced autophagy by the ERK/mTOR pathway.   
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Regulation of lipid production by light emitting diode in human sebaceous glands
H Lee,2 K Whang,3 J Lee,1 Y Jung,1 M Lim1 and C Kim1 1 Chungnam national University 
Hospital, Daejon, Republic of Korea, 2 Dermatology, Ajou University Hostpital, Suwon, 
Republic of Korea and 3 Soonchunhyang University Hospital, Seoul, Republic of Korea
Blue and red light have been used for the treatment of acne vulgaris. However, there has been no 
comparative study to evaluate the efficacy of red and blue light on sebum production in vivo as well 
as in vitro. This study investigated the efficacy of blue and red light influencing to lipid production 
of sebaceous glands using human sebocytes and a clinical study. When applied to human primary 
sebocytes, 415nm blue light suppressed cell proliferation. Whereas, in the lipogenesis study using 
oil red O and thin layered choromatography, 630nm red light strongly down-regulated the lipid 
production in sebocytes. To test for potential clinical relevance, we also analyzed the effect of light 
therapy on sebum production in acne patients. Twenty patients with mild to moderated acne were 
treated with blue light on the left side and red light on the right side. The treatment was performed 
twice a week for 8 weeks. There were significant improvement of acne lesion count and marked 
decrease of sebum production in both side compared with baseline. However, there was no sig-
nificant difference between blue and red light. These results provide the evidence that blue or red 
light could influence on lipid production in human sebaceous glands and have beneficial effects 
on acne by suppressing sebum production.    
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Regulatory effects of Ultraviolet A on the stemness of human adipose tissue-derived mes-
enchymal stem cells
S Jang and J Lee Senior Healthcare, Eulji University, Seongnam, Republic of Korea
Ultraviolet A (UVA) irradiation is responsible for a variety of changes in cell biology. The pur-
pose of this study was to investigate the effects of UVA irradiation on the stemness properties of 
human adipose tissue-derived mesenchymal stem cells (hAMSCs). Furthermore, we examined the 
UVA-antagonizing effects of L-cysteine ethylester hydrochloride (ethylcysteine) and elucidated its 
action mechanisms. The results of this study showed that UVA reduced the proliferative potential 
and stemness of hAMSCs, as evidenced by reduced proliferative activity in the 3-(4,5-dimethylth-
iazol-2-yl)-2,5-diphenyltetrazolium bromide (MTT) assay and downregulation of OCT4, NANOG 
and SOX2, stemness-related genes. The mRNA level of hypoxia-inducible factor (HIF)-1α, but not 
HIF-2α was reduced by UVA. Moreover, the knockdown of HIF-1α using small interfering RNA 
(siRNA) for HIF-1α was found to down-regulate stemness genes, suggesting that UVA reduces the 
stemness through downregulation of HIF-1α. In addition, we examined the mechanisms underlying 
the UVA-mediated effects and found that UVA induced production of prostaglandin (PG) E2 and 
3’-5’-cyclic adenosine monophosphate (cAMP), and that this effect was mediated through activation 
of activating protein-1 (AP-1) and nuclear factor-κB (NF-κB). The UVA effects were antagonized by 
ethylcysteine, and the effects were found to be mediated by reduced production of PGE2 through 
the inhibition of JNK and p42/44 MAPK. Taken together, these findings show for the first time that 
UVA regulates the stemness of hAMSCs and its effects are mediated by downregulation of HIF-1α via 
the activation of PGE2-cAMP signaling. In addition, ethylcysteine may be used as an antagonizing 
agent to mitigate the effects of UVA.    
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The effect of acute solar simulated radiation (SSR) on the distribution of dermal elastic fibres
N Charoenchon, LE Rhodes, MD Farrar, LF Cotterell and RE Watson The Dermatology 
Centre, The University of Manchester, Manchester, United Kingdom
Chronic photoageing of the skin occurs through long-term exposure to solar ultraviolet radiation 
(UVR) and results clinically in the appearance of deep wrinkles, a roughened skin texture and altered 
pigmentation. Histologically, one of the major features of photoageing is significant remodelling 
of the cutaneous elastic fibre system. In the current study, we wanted to assess whether a single, 
acute dose of solar simulated radiation (SSR) could result in remodelling of the elastic fibre net-
work in vivo. Healthy volunteers (age range, 18-65 y; n = 20) were recruited to the study and their 
minimal erythemal dose (MED) evaluated. Punch biopsies (5mm diameter) were procured under 
anaesthesia from unirradiated skin (baseline) and 24 hr after 3× MED SSR challenge. Frozen sections 
(7μm) were prepared and stained with Weigert’s resorcin fuchsin to identify the dermal elastic fibre 
matrix. The distribution of elastic fibres was examined by image analysis (ImageJ; NIH, Bethesda, 
MA, USA). Data was analysed by paired Student’s t-test, with significance taken at the 5% level. 
In unirradiated tissue samples, the elastic fibre network was observed throughout the dermis, from 
the dermal-epidermal junction (DEJ) and papillary dermis (oxytalan fibres), through the reticular 
dermis (elaunin fibres) to elastic fibres-proper in the deep dermis. However, in acutely irradiated 
samples, this network was significantly disrupted in the papillary dermis proximal to the DEJ (% 
cover [50μm], mean ± SE; baseline, 16.58% ± 0.89 versus UVR, 13.59% ± 1.05, P = 0.004). These 
data indicate that the elastic fibre network is subject to remodeling in the short-term following an 
acute UVR insult and provides an interesting in vivo system which could be used clinically for 
assessing treatment efficacy for UVR protection. The exact components of the elastic fibre system 
which are affected by acute UVR requires further investigation.    
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The effect of solar ultraviolet radiation on vitamin D production during spring
T Karppinen,2 M Ala-Houhala,1 L Ylianttila,3 T Reunala1 and E Snellman1 1 Department 
of Dermatology, Tampere University Hospital, Tampere, Finland, 2 Department of 
Dermatology, Päijät-Häme Central Hospital, Lahti, Finland and 3 Radiation and Nuclear 
Safety Authority, Helsinki, Finland
It’s believed that solar ultraviolet radiation induces vitamin D production during 4 summer months. 
This is based on extrapolations from old publications from Boston. Data from the Finnish mete-
reological stations show that vitamin D weighed UV irradiation level is one third of that during 
July. Reflections from the snow and thinning of ozone layer during spring could affect the amount 
received by the skin. Our previous studies show that skin areas exposed during spring - face and 
arms - are capable of more efficient vitamin D production than other skin areas. With this study 
we wanted to investigate if UV irradiation in the end of March and beginning of April is capable of 
inducing vitamin D production. In 2013 we recruited 6 volunteers, who haven’t received artificial 
UV irradiation and haven’t been in summer holidays during one month prior to the study. The Fitz-
patrick’s skin types were II-III. The volunteers were exposed to several hours of solar UV irradiation 
per day during 5 days of skiing and downhill skiing in Lapland in Easter. We instructed the volunteers 
to expose whole face at all times and as much arms as the weather made possible. The weather was 
sunny and the ground was covered by snow. Personal UV radiation dose was measured by personal 
VioSpor III -dosimeters. Vitamin D concentrations were measured before the exposures and 2 days 
after the last exposure day and analyzed in duplicates with radioimmunoassay. All volunteers filled 
dietary diaries for 3 days for us to estimate dietary vitamin D intake. The mean initial vitamin D 
concentration was 70.0 ± 11.2 nmolL-1 and it increased significantly by 7.1 ± 5.8 nmolL-1 (p = 
0.029). The vitamin D levels were increased in all volunteers. The UV irradiation doses measured 
by VioSpor III dosimeters and dietary diaries are yet to be analyzed. We conclude that solar UV 
radiation is capable of vitamin D pruduction in Finland in March-April, earlier than thought before.   
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The implication of mitochondria in the UVB-driven pathways 
C Hegedus,1 G Boros,1 E Emri,1 E Miko,1 K Karikó,2 G Emri,1 P Bai3 and ÉVA Remenyik1 
1 Department of Dermatology, Faculty of Medicine, University of Debrecen, Debrecen, 
Hungary, 2 Department of Neurosurgery, University of Pennsylvania, Philadelphia, PA and 
3 Department of Medical Chemistry, MTA-DE Lendület Laboratory of Cellular Metabolism 
Research Group, Faculty of Medicine, University of Debrecen, Debrecen, Hungary
Ultraviolet radiation B (UVB) has a wide range of biological effects on the skin, causing erythema, 
inflammation, immunosuppression, photoaging and it is associated with certain malignant tumours 
of the skin. The formation of cyclobutane pyrimidine dimers (CPDs) play major role in the cellu-
lar effects of UVB. We have recently identified CPD-dependent and independent transcriptional 
changes using microarray assay of HaCaT keratinocytes transfected with photolyase-encoding 
pseudouridine-modified mRNA. Genes associated with CPD-dependent changes are involved in 
DNA repair, apoptosis, cell survival and metabolism. The aim of this study was to identify CPD-in-
dependent pathways in cellular UVB responses. HaCaT cells were irradiated with 10 mJ/cm2 
UVB. Based on the results of previous microarray experiments we investigated changes in gene 
expression and other biochemical parameters 2, 6, 12, 24 hours post-UVB. At 6 hours post-treat-
ment we detected enhanced expression of PARPs, Sirts and their downstream targets by RT-qPCR 
that culminated in changes in metabolism and the activity of cellular energy sensors. There was 
a gradual increase in the number of apoptotic cells. We detected CPDs immediately after UVB 
exposure that returned to basal level after 24 hours. UVB irradiation hampered glycolytic flux and 
oxidative phosphorylation. Finally, we detected reactive oxygen (ROS) production in parallel with 
slightly increased mitochondrial membrane potential indicating mitochondrial uncoupling. Our 
study suggests that damage to mitochondrial activity is an important feature of UVB irradiation, 
furthermore, the interplay between PARP and sirtuin enzymes mediate mitochondrial damage and 
the mitochondrial adaptation to low-dose UVB-induced stress.    
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The PARP inhibitor PJ34 acts as a photosensitizer by a PARP inhibition independent 
mechanism 
P Lakatos and L Virág Department of Medical Chemistry, University of Debrecen, Faculty of 
Medicine, Debrecen, Hungary
UVA radiation exerts diverse cellular effects, stimulates the generation of reactive oxygen species 
(ROS), alters signalling events and can cause DNA damage. Poly(ADP-ribosyl)ation is a posttrans-
lational protein modification catalyzed by poly(ADP-ribose) polymerase enzymes (PARPs). The 
most prominent member of the family is PARP-1, which is activated by DNA damage induced for 
example by oxidative stress or UV irradiation. To investigate the role of PARP-1 in the UVA induced 
cell death, A431 (human squamous skin carcinoma) cells were irradiated in the presence of two 
specific PARP inhibitors (PJ34 and Veliparib). Surprisingly, PJ34 sensitized cells to UVA irradiation 
at a low and non toxic dose (2.5 J/cm2) of UVA but Veliparib and PARP-1 silencing did not have 
any photosensitizing effect. In the presence of PJ34, single and double DNA breaks were detected 
soon after UVA irradiation. In PJ34 pretreated cells ROS production could be detected immediately 
after UVA irradiation. Although antioxidants (ascorbic acid, trolox) almost completely eliminated 
ROS production, they did not protect against the phototoxic effect of PJ34 + UVA. Caspase-3 and 
caspase-8 activation could be detected four hours after UVA irradiation. The pan caspase inhibitor 
Z-VAD-fmk partially protected cells from the phototoxic effect of PJ34+UVA. Activation of JNK/SAPK 
and p38 kinases could be detected and inhibition of these kinases further increased the phototoxic 
effect of PJ34 + UVA treatment. Based on our results we suggest that the photosensitizing effect of 
PJ34 is independent from its PARP inhibitory activity and from ROS production but it is at least in 
part caspase dependent.    
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Ultraviolet-induced decrease of leptin and adiponectin in subcutaneous fat may contribute 
to exacerbation of photoaging process
E Kim, D Lee, Y Kim, S Kim and J Chung Department of Dermatology, Seoul National 
University College of Medicine, Institute of Human-Environment Interface Biology, Seoul 
National University, Seoul, Republic of Korea
Ultraviolet (UV) exposure to the human skin significantly reduces triglycerides contents and lipid 
synthesis in the subcutaneous (SC) fat tissues. Leptin and adiponectin are the most abundantly 
expressed adipokines in the SC fat tissues. To elucidate their potential roles in photoaging, we 
examined the expression of leptin and adiponectin in acute UV-irradiated skin as well as photoaged 
skin. The expressions of leptin, adiponectin, and their corresponding receptors were significantly 
decreased in sun-exposed forearm skin, compared with sun-protected buttock skin of the same 
elderly individuals, indicating that chronic UV exposure decreases both adipokines in SC fat tissues. 
Acute UV irradiation also decreased the expression of leptin and adiponectin in SC fat tissue of 
human skin in vivo. Moreover, while exogenous leptin administration prevented UV- and TNF-α 
induced MMP-1 expression, it also increased TNF-α-induced decrease of type I procollagen synthe-
sis. Adiponectin and its receptor silencing by siRNA led to an increased MMP-1 expression, which 
was reversed by treatment with recombinant human adiponectin. In conclusion, UV exposure 
decreases the expression of leptin and adiponectin, leading to the exacerbation of photoaging by 
stimulating MMP-1 expression and inhibiting procollagen synthesis.    
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UVB-induced expression of fast-responding genes is modulated by huCOP1 in keratinocytes 
B Fazekas,1 H Polyánka,4 G Tax,1 K Szabó,4 K Farkas,4 ÁGNES Kinyó,1 F Nagy,2 L Kemény,1 
M Széll3 and ÉVA Ádám2 1 Department of Dermatology and Allergology, University of 
Szeged, Szeged, Hungary, 2 Institute of Plant Biology, Biological Research Centre, Szeged, 
Hungary, 3 Department of Medical Genetics, University of Szeged, Szeged, Hungary and 4 
MTA-SZTE Dermatological Research Group, University of Szeged, Szeged, Hungary
Ultraviolet (UV) B is the most prominent physical carcinogen in the environment leading to the 
development of various skin cancers. We have previously demonstrated that the human ortholog of 
the Arabidopsis thaliana constitutive photomorphogenesis 1 (COP1) protein, huCOP1, is expressed 
in keratinocytes in a UVB-regulated manner and is a negative regulator of p53 as a posttranslational 
modifier. However, it was not known whether huCOP1 plays a role in mediating the UVB-induced 
early transcriptional responses of human keratinocytes. To clarify this question we produced trans-
genic cell lines in which the expression of huCOP1 was stably silenced. Real-time RT-PCR array 
showed that the stable siRNA-mediated silencing of huCOP1 affects the UVB response of several 
genes within 2 h of irradiation, indicating that altered huCOP1 expression sensitizes the cells toward 
UVB. Pathway analysis identified a molecular network in which 13 of the 30 examined UVB-regu-
lated genes were organized around three central proteins. Since the expression of the investigated 
genes was upregulated by UVB in the siCOP1 cell line, we hypothesize that huCOP1 is a repressor 
of the identified pathway. Several members of the network have been implicated previously in the 
pathogenesis of non-melanoma skin cancers; therefore, clarifying the role of huCOP1 in these skin 
diseases may have clinical relevance in the future.    
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VE-821, a selective inhibitor of Ataxia telangiectasia and Rad3 related kinase, potentiates 
cell death after PUVA treatment 
E Biskup, D Naym Gram and R Gniadecki Department of Dermatology, Bispebjerg Hospital, 
Copenhagen, Denmark
PUVA (psoralen + UVA) is the first line therapy of early mycosis fungoides (MF). The photosynthe-
sizing agent (eg. 8-methoxypsoralen) binds to DNA and subsequent ultraviolet A (UVA) radiation 
causes DNA crosslinking, DNA double strand breaks and lymphoma cell death via apoptosis. We 
have investigated whether pharmacologic, selective inhibition of DNA repair mechanisms would 
increase the effiacy of PUVA. We have employed an in vitro model of PUVA treatment of a MF cell 
line, MyLa 2000. In vitro PUVA pronounced G2/M cell cycle block and DNA damage measured by 
histone γ -H2AX phosphorylation. Since γ-H2AX phosphorylation also plays a role in DNA repair, 
probably by loosening the chromatin structure and recruiting repair factors such as Rad50 and 
Rad51,we employed KU55933 and VE-821, which are selective inhibitors of Ataxia Telangiectasia 
Mutated (ATM) and Ataxia Telangiectasia and Rad3 related (ATR) kinases, respectively. VE-821, but 
not KU55933 augmented cell death caused by PUVA by approximately 30% and released MyLa cells 
from the G2/M block. VE-821 also increased cell death caused by another DNA crosslinking agent, 
cisplatin, but not after doxorubicin (DNA intercalator) or γ-secretase inhibitor I (GSI I; proteasome 
and Notch signalling inhibitor with no genotoxic activity). VE-821 markedly increased, rather then 
blocked, H2AX phosphorylation, suggesting a different mechanism of action than targeting H2AX.   
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Water filtered infrared A influences wound healing associated cytokines 
NN Zoeller, M Butting, M Hofmann, S Kippenberger, R Kaufmann and A Bernd Department 
of Dermatology, Venereology and Allergology, J. W. Goethe-University, Medical School, 
Frankfurt/Main, Germany
The sun emission can be divided into three radiation categories: ultraviolet radiation, visible light 
and infrared radiation (IR). Whereas IRB (1400-3000nm) and IRC (3000nm-1mm) are absorbed 
by the water molecules in the atmosphere IRA (700nm-1400nm) reaches the surface. Artificial 
IRA radiation sources recreating the atmospheric filtering process by water-filtering the emitted IR 
radiation are described to beneficially influence e.g. wound healing and temperature homeostasis 
in vivo. Aim of our study was to characterize the effects of water filtered infrared A (wIRA) on 
primary dermal and epidermal cells and on organotypic tissue cultured skin equivalents. Primary 
fibroblasts or keratinocytes were seeded in monolayer cultures. After adherence they were irradi-
ated with 154mW/cm2 wIRA for 2hrs. After 24hrs of the respective treatment the cytokine profile 
of the cell free supernatants were analysed. Furthermore wound situations were induced first in 
a fibroblast monolayer and second in organotypic tissue cultured skin equivalents. After wound 
induction the control group was left untreated whereas the wIRA group was irradiated for 20min 
with 154mW/cm2. The fibroblast monolayer was only irradiated once whereas the organotypic 
skin equivalents were irradiated every 24hrs for 8 days. 24hrs after each treatment the cytokine 
profiles of the cell free supernatants were analysed. We could show that wound healing specific 
cytokines e.g. GM-CSF, MCP-1, TIMP-1 were –induced after wIRA treatment whereas interleukin 
29 and TNF-α were reduced. For the wound situation we observed that TGF-β1 and interleukin 6 
were significantly induced after wound induction. After treatment with wIRA both cytokines were 
significantly reduced. The herein presented results are a first step to understand the in vivo observed 
wIRA dependent improved wound healing.    
      
